Homeopathy is a popular but implausible form of medicine. Contrary to many claims by homeopaths, there is no conclusive evidence that highly dilute homeopathic remedies are different from placebos. The benefits that many patients experience after homeopathic treatment are therefore most probably due to nonspecific treatment effects. Contrary to widespread belief, homeopathy is not entirely devoid of risk. Thus, the proven benefits of highly dilute homeopathic remedies, beyond the beneficial effects of placebos, do not outweigh the potential for harm that this approach can cause.
The origins of homeopathy Christian Friedrich Samuel Hahnemann, the 'father' of homeopathy, was born in 1755, and 2005, 250 years following his birth, is a welcome occasion to enquire about the evidence base of homeopathy. Homeopathy is defined as 'a therapeutic method using preparations of substances whose effects when administered to healthy subjects correspond to the manipulation of the disorder (symptoms, clinical signs, pathological states) in the individual patient' [1] . It is based on two axioms: the 'like cures like principle' (as in the definition above) and the notion that 'potentiation' (serial dilution with vigorous shaking) renders a medicine not less and less but more and more powerful. Thus, many homeopathic remedies are diluted beyond Avogadro's number (6.0225!10 23 ) where the likelihood approaches zero that a single molecule of the original substance is contained in the remedy. Both axioms are scientifically implausible. The results of basic research occasionally seem to support some concepts of homeopathy [2] only to be refuted later. Indeed, a systematic review of preclinical studies concluded that 'in the few instances where a research team has set out to replicate the work of another, either the results were negative or the methodology was questionable' [3] . Many clinicians regard homeopathy as a 'benign deception' [4] but others argue that the homeopathic consultation could be of clinical value [5] .
The appeal of homeopathy Despite its implausibility, homeopathy became popular 200 years ago in Germany and France and later in several other countries, including the USA [6] . Considering that, at the time, many conventional treatments were worse than the disease, the initial success of homeopathy is understandable; being highly dilute, most homeopathic remedies are largely free of adverse effects. The recent renaissance of homeopathy is perhaps more puzzling; it can be seen in the context of the global boom in all types of alternative medicine [7] .
Today, w20% of all GPs and 90% of all veterinarians in Germany practise homeopathy. In the UK 42% of GPs refer patients to homeopaths and 86% of Scottish GPs are said to be in favor of homeopathy. In Holland, 45% of GPs use homeopathy and, in Belgium, this figure is reported to be 85%. Across Europe approximately a quarter of the population uses homeopathy [8] . A Norwegian observational study suggested recently that 7 out of 10 patients who visited a homoeopath felt improvement in their main complaint 6 months after the initial consultation [9] . According to French survey data, homeopathy is used mainly in mental disorders, infections and rheumatological disorders [10] .
Is homeopathy more than a placebo? Popularity does not, of course, prove efficacy. A current draft World Health Organization (WHO) report on homeopathy concludes that 'a growing scientific evidence profile.suggests the effectiveness of homeopathy'. In light of the existing clinical evidence, this is a perplexing statement that urgently requires correction. Approximately 150 randomized clinical trials of homeopathy have been published to date, and their results are far from uniform. A 1997 meta-analysis of 89 studies found that overall 'clinical effects of homeopathy are not completely due to placebo' [11] . This article is still celebrated by homeopaths as the ultimate proof of efficacy. Yet, this view ignores the fact that six re-analyses of these data, including two by the original first author, found that these clinical trials by no means constitute proof of efficacy [12] . As new studies emerged, so did further (nZ11) systematic reviews; collectively, their results fail to show that homeopathic remedies are more than placebos [12] . The most recent systematic review in this area focuses on homeopathy for depression and concludes that the evidence is limited 'due to lack of clinical trials of high quality' [13] . Systematic reviews are prone to publication bias and poor methodological quality of the primary data. It is conceivable that the homeopathic community does not publish all studies that generated negative findings. One early and spectacular (but little-known) example of this phenomenon is Nazi Germany's attempt to evaluate homeopathy on a grand scale. Leading German scientists of the time were charged with testing homeopathy at a basic science level in addition to through clinical research. The results, which survived the war but later seem to have disappeared in the hands of homeopaths, were apparently wholly negative [14] . The frequently poor quality of clinical trials constitutes a further problem. Re-analyzing their own data, Linde et al. concluded that 'there was clear evidence that studies with better methodological quality tended to yield less positive results' [15] .
Perceived benefit versus efficacy
Proponents and opponents of homeopathy alike are sometimes puzzled by this overt contradiction: on the one hand, patients feel improvement after homeopathic treatment; on the other hand, the best available clinical evidence fails to show that homeopathic remedies are superior to placebos. The most plausible explanation is that the therapeutic encounter with a homoeopath, often lasting one hour or longer, is highly inductive of nonspecific therapeutic effects, whereas highly diluted homeopathic remedies are devoid of specific therapeutic effects.
Some might argue that, if this is true, homeopathy might still be a clinically valuable approach. I counter that one does not need a placebo to generate a placebo response: treatments with specific therapeutic actions will also produce clinically meaningful placebo effects [16] . Is it then not better to profit from both specific and nonspecific therapeutic effects by prescribing treatments that have been shown to be superior to placebo?
Is homeopathy totally devoid of risks? Even though homeopathic remedies are, as stated above, largely risk-free, the homeopathic approach is clearly capable of causing harm. If, for example, homeopaths prevent effective interventions, harm is likely to occur. A relatively well-researched example is the tendency of some homeopaths to advise mothers against the immunization of their children [17] . Another example of potential harm is the phenomenon of 'homeopathic aggravations'. If, following the 'like cures like' principle, a homoeopath administers the optimal remedy, about a quarter of patients are, according to homeopathic thinking, expected to experience 'homeopathic aggravations': that is, a 'healing crisis' where symptoms get worse before they get better [18] . From the patient's perspective and from a public health perspective, these aggravations must be regarded as adverse effects. The notion that homeopathy is entirely benign therefore seems to be misguided.
Concluding remarks
Therapeutic decisions should be based foremost on an assessment of the potential risk versus proven benefit. For homeopathy, the benefit side of this equation is currently not clearly defined: the best available evidence does not convincingly show benefits over and above those of placebo. The risks of homeopathy are probably relatively small. But even small risks can weigh heavy if the benefit is uncertain, small or totally absent. If one adds to all this, the scientific implausibility of the basic concepts that underlie homeopathic thinking, the inescapable conclusion is not positive: 250 years after the birth of its 'inventor', homeopathy is not associated with a riskbenefit profile that is demonstrably positive.
